While the extruded cement panel has many advantages compared to drywall, it has limited applicability in buildings due to its low fire resistance. However, an extruded panel in which the fire resistance has been dramatically enhanced through the addition of a-hemihydrate gypsum is expected to become widely applied as a partition wall or interior material for buildings. To ensure its applicability, certain safety requirements for use, such as the leaning load by residents, the impact by indoor articles, and the fire, need to be taken into consideration. The purpose of this study is to review the impact load resistance, horizontal load resistance, and fire resistance as required safety properties for the partition wall and interior materials of the extruded panel that includes a-hemihydrate gypsum. The results of this study show that the impact load resistance of the extruded panel that includes a-hemihydrate gypsum achieves SD grade for industrial buildings, and the horizontal impact load resistance achieves HD grade for public buildings. In addition, it provides fire-resistance for approximately 7 minutes longer than the existing extruded cement panel. Based on this result, it is confirmed the extruded panel incorporating a-hemihydrate gypsum has adequate safety properties for use as partition wall or interior material.
Introduction
Strategies to ensure greater longevity of apartment buildings have recently been an issue in Korea as part of the country's efforts not only to reduce the construction waste generated by reconstruction projects but also to cope with the diverse lifestyles of residents. Building structures need to be separated into structural and non-structural parts. Structural parts provide structural durability, are fixed factors that cannot be easily changed, and generally have a long life.
However, the changeability of non-structural parts is very important to respond to diverse demands, including the size and location of a residential space, not to mention to resolve the difference in service life between structural and non-structural parts [1] .
Methods to build non-structural parts have been rapidly changing from wet construction to dry construction due to economic feasibility and construction duration. The extruded cement panel, one of the lightweight drywalls, provides high changeability compared to reinforced concrete walls or brick masonry bearing walls, allowing residents to change the interior space at their discretion; furthermore, the relatively reduced deadweight loss of the panels secures greater stability and reduces the construction duration. For these reasons, extruded cement panels have recently gained popularity in a wide range of applications.
However, if they are exposed to fire, hydrates are generated, which triggers explosive spalling due to In terms of fire resistance, the 35mm-thick panel was tested using a small furnace that could be heated according to the standard heating curve as stipulated in KS F 2257-1 "Methods of Fire
Resistance Test for Building Construction -General
Requirements" [11] , and compared with the 35mm-thick panel that did not include a-hemihydrate gypsum (Base). Table 1 .
The test was conducted in compliance with KS F performance requirements presented, and we referred to BS 5234, which has the grading criteria shown in Table 3 , to grade impact load resistance performance. Tables 4 and 5 . The fire resistance tester was operated like a gas burner. The steel frame was used for the outer surface, while ceramic fiber was attached to the inner surface to prevent the tester from being deformed. Heat was controlled with the burner valve on the control box, and the control box was programmed to heat the tester in compliance with the standard heating curve. To measure the heating temperature in the refractory furnace, a thermocouple was installed on the side. This could be monitored on the control box, and the data was also collected using a data logger. The panels and walls used in the fire resistance test are shown in Figure 1 . The panels and walls to be placed in the fire resistance tester were manufactured to the size of 500mmx500mm.
As shown in Figure 5 , thermocouples were installed: two at the center(P1, P3), one on the upper part (P3) and one on the lower part(P4) to collect the data of the non-heating zones through the data logger attached to the control box. panel, the smaller the maximum deformation, from which it is inferred that the secondary section modulus increased as the wall became thicker.
There was no clear pattern found because the measurements were too small compared to the size of the panels used in the test. Considering that KS requires the precision of the displacement meter to reach 0.1mm, it can be determined that there was almost no residual deformation. The measurements of the maximum deformation and the residual deformation were rated based on the BS code. All the panels tested are classified into the SD grade as shown in Figure 8 , by which they can be used even in heavy industrial settings. Tables 5 and figure 8 were classified as SD, while 50T was HD. 
Impact load resistance

Conclusions
The extruded cement panel with a-hemihydrate gypsum developed to improve fire resistance was 
